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BUSPI RONE HYDROCHLORI DE TABLETS

| N VI VO Bl OEQUI VALENCE

AND | N VI TRO DI SSOLUTI ON TESTI NG

| NTRODUCTI ON
A Clinical Usage/ Phar macol ogy

Buspi rone hydrochloride is an antianxiety agent (1,2).
dinically it is effective in the managenent of anxiety
di sorders or short-termrelief of synptons of anxiety.
Buspi rone has no anticonvul sant or nuscl e rel axant
activity and has little sedative effect. 1t does not
substantially affect psychonotor function (3,4). There
is no evidence that the drug causes either physical or
psychol ogi cal dependence (5). The mechani smof action
of buspirone is not known. Some in vitro preclinical
studi es indicate that buspirone has high affinity for
serotonin (5-HT ,,) receptors, and noderate affinity for
brain D, receptors (5-9).

For the managenent of anxiety disorders, the usua
initial adult dosage of buspirone is 10-15 ng daily,
usually in 2 or 3 divided doses. Dosage is increased

as necessary in increments of 5 ng daily to achi eve an
opti mal therapeutic response. The maxi numdaily dose
shoul d not exceed 60 ng per day (5).

1 This statenent, prepared by the D vision of Bioequivalence in the
Cfice of Generic Drugs, is an informal communi cation under 21 CFR 10. 90(b) (9)
that represents the best judgment of the Dvision at this time. This statenent
does not necessarily represent the fornmal position of the Center for Drug
Eval uati on and Research, Food and Drug Adm nistration, and does not bind or
ot herwi se obligate the Center for Drug Eval uati on and Research, Food and Drug
Adm nistration, to the views expressed. For further infornation about this
gui dance, contact the D vision of Bioequival ence, (fice of Generic Drugs, 7500
Standi sh Pl ace, Metro Park North, Rockville, M 20855 (Phone: 301-594-0290;
Fax: 301-594-0183).



Buspirone is currently nmarketed by Mead Johnson

Phar maceuticals, a subsidiary of Bristol-Mers Squi bb
Conpany, under the trade nane Buspar Rin scored ora
tablets of 5 and 10 ngy.

Chem stry

Buspi rone Hydrochloride is a white crystalline powder,

soluble in water, with a nol ecul ar wei ght of 422. The
chemcal structure of buspirone is shown bel ow
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Phar nacoki neti cs

Buspirone is rapidly and al nost conpl etely absor bed
fromthe @ tract. The drug undergoes extensive first
pass netabolism wth about 4 %of a dose reaching the
system c circul ati on unchanged foll ow ng ora
admnistration (10,11). Follow ng oral admnistration
of a single dose of 20 ng in healthy vol unteers, peak
pl asnma buspi rone concentrations of 1 to 6 ng/nL have
been observed to occur within 40 to 90 mnutes (5, 12).
Pl asma concentrations of unchanged buspirone are | ow
and exhi bit substantial interindividual variation wth
oral admnistration of the drug (13). Approximately 95
% of buspirone is bound to plasma proteins (14).

Buspirone is rapidly netabolized by oxidation to
produce several hydroxyl ated derivatives and a

phar macol ogically active netabolite, 1-

pyri m di nyl pi perazi ne (10,15). Because of rapid

met abol i sm less than 1% of the parent drug is excreted
unchanged in the urine (10). The pharnacol ogi cal ly
active netabolite has about 20-25% of anxiolytic



activity of buspirone. |In humans, blood concentrations
of the active netabolite (1-PP) remain | ow even after
chronic admnistration of buspirone. The contribution
of 1-PP to the pharmacol ogi c and/or toxic effect thus
remains to be fully el ucidated.

The average elimnation half-1ife of unchanged

buspi rone after single doses of 10 to 40 ng is reported
to be 2-3 hours (5). Buspirone exhibits |inear
kinetics follow ng admni strati on of doses (10-40 ny)
in the therapeutic range (16). Al though food increases
the bi oavail ability of buspirone by decreasing first
pass netabolism the total anount of drug (changed and
unchanged) in plasma is not affected (17, 18).

I, I N VI VO Bl CEQUI VALENCE STUDI ES?
A Pr oduct | nfornation

1. FDA Desi gnated Reference Product: BuSpar R (Mead
Johnson) 10 ng tabl ets.

2. Batch size: The test batch or |ot nust be
manuf act ured under production conditions and nust
be of a size at least 10%that of the |argest | ot
pl anned for full production or a m ni mum of
100, 000 units, whichever is |arger.

3. Pot ency: The assayed potency of the reference
product should not differ fromthat of the test
product by nore than 5%

B. Types of Studies Required

1. A singl e-dose, random zed, fasting, two-treatnent
crossover study under fasting conditions conparing
equal doses of the test and reference products.

2. A singl e-dose, random zed, three-treatnent, three-
period, six-sequence, crossover, limted food
effects study conparing equal doses of the test

2 The sponsoring firmis advised that an I nvestigational New Drug
Application (IND) filing may be required if dosing | evels exceed those
recommended in the official labeling. Please refer to 21 CFR 312. 2,

320.31(b) (1) and also Ofice of Generic Drugs Policy and Procedure Qui de #36-92,
Subm ssion of an "lInvestigational New Drug Application" to the Ofice of Generic
Drugs, issued Cctober 13, 1992.



and reference products when adm ni stered
imredi ately foll owi ng a standard br eakf ast.

Recommended Protocol for Conducting a Single Dose
Bi oequi val ence Study under Fasting Conditions

(bj ective: To conpare the rate and extent of
absorption of a generic formulation with that of a
reference formul ati on when given in equal doses.

Desi gn: A singl e-dose, random zed, two-period, two-
treatnent, two-sequence crossover study using
sufficient nunber of subjects to ensure adequate
statistical results, and with one week washout period
between Phases | and I, or a single-dose, random zed,
fasting, two-treatnent, four-period, four-sequence
replicate design crossover study in fasted subjects

w th one week washout period between phases of dosing.
Equal nunbers of subjects should be randomy assigned
to the dosing sequences. Before the study begins, the
proposed protocol s shoul d be approved by an
institutional review board.

Facilities: The clinical and anal ytical |aboratories
used for the study should be identified along with the
nanmes, titles and curriculumvitae of the nedical and
scientific/anal ytical directors.

Subj ects: The sponsor should enroll a nunber of
subjects sufficient to ensure adequate statistica
results. Subjects should be healthy nmal e vol unt eers,
18 to 50 years in age, and within 10%of ideal body

wei ght for height and build (Metropolitan Life

| nsurance Conpany Statistical Bulletin, 1983).

Subj ects shoul d be sel ected on the basis of acceptable
medi cal history, physical examnation, and clinical

| aboratory test results. Subjects with any current or
past medi cal condition which mght significantly affect
t hei r pharnmacoki neti ¢ or phar nacodynam c response to
the adm ni stered drug shoul d be excl uded fromthe
study. Witten, informed consent nust be obtained from
all study participants before they are accepted into

t he studies.

Procedures: Follow ng an overnight fast of at |east 10
hours, subjects should be admni stered a single dose
(4x10 ng) of the test or reference product with 240 nm
of water.



Restrictions: Study vol unteers shoul d observe the
follow ng restrictions:

1. Water may be all owed except for one hour before
and after drug adm nistration when no liquid
shoul d be permtted other than that needed for
drug dosi ng.

2. Subj ects should fast for at |east four hours after
admnistration of the test or reference treatnent.
Al neal s shoul d be standardi zed during the study.

3. No al cohol or xant hi ne-contai ni ng foods or
bever ages shoul d be consuned for 48 hours prior to
dosing and until after the last blood sanple is
col | ect ed.

4, Subj ects shoul d take no prescription nedi cations
begi nni ng two weeks and no OTC nedi cati ons
begi nni ng one week before drug admni strati on and
until after the study is conpl eted.

Bl ood Sanpl i ng: Venous bl ood sanpl es shoul d be

coll ected pre-dose (0 hours) and at 0.25, 0.5, 0.75,
1.0, 1.5, 2.0, 2.5, 3.0, 4.0, 6.0, 7.0, 8.0, 12, and 24
hours post-dose. Plasma shoul d be separated pronptly
and i medi ately frozen until assayed. Follow ng a
washout period of at |east one week, subjects should
begi n the second phase of the study.

Anal ytical Methods: Buspirone and its active

nmet abol ite, 1-pyrimdinyl pi perazine (1-PP), shoul d be
assayed using a suitable nethod fully validated with
respect to adequate sensitivity, specificity,
linearity, recovery, and accuracy and precision (both
w thin and between days). Stability of the sanples
under frozen conditions, at roomtenperature, and
during freeze-thaw cycles, if appropriate, should be
determned. Chromatograns of the analysis of the
unknown sanpl es, including all associated standard
curve and QC chronatograns, should be submtted for
one-fifth of the subjects, chosen at random The
sponsor should justify the rejection of any anal yti cal
data and provide a rationale for selection of the
reported val ues.



Statistical Analysis of Pharmacokinetic Data (Pl asma):
See Division of Bioequival ence Quidance, "Statistica
Procedures for Bi oequival ence Studies Using a Standard
Two- Treat ment G ossover Design or Replicated Treat nent
Designs. "

Cinical Report and Adverse Reactions: Subject nedica
hi stories, physical examnation reports, and al

i nci dents of possible adverse reactions to the study
formul ati ons shoul d be reported.

D. Limted Food Effects Study

Alimted food effects study should be perforned in the
same manner as the single-dose fasted study, with the
foll ow ng exceptions:

Procedures: Equal nunbers of subjects should be
assigned to each of the six dosing sequences possible
inathree-treatnent, three-period study design. Each
subject will receive the follow ng treatnents:

Treatnment 1. Ceneric Product, Buspirone HJO (4x10 ng
tablets) admnistered after a standard breakf ast 3

Treatnment 2: Reference (BuSpar %) Product, (4x10 ng
tablets) admnistered after a standard breakfast.

Treatnment 3. Ceneric Product, (4x10 ng tablets)
adm ni stered under fasting conditions.

Fol lowi ng a ten hour fast, subjects receiving
treatnents 1 and 2 shoul d be served a standard
breakfast. The subjects should have thirty mnutes to

8 Thirty mnutes before drug adm nistration, each subject should
consune a standardi zed, high fat content meal consisting of:

e buttered English Miffin

e fried egg

e slice of Amrerican cheese

e slice of Canadi an bacon

e serving of hash brown pot at oes

B ght fluid oz. (240 m.) of whole mlk
Six fluid oz. (180 nL) of orange juice



finish the entire breakfast, then be i mredi ately dosed
wth 4x10 ng tablets of the test or reference product
wth 240 m of water. Subjects receiving Treatnent 3
shoul d be dosed with 4x10 ng tablets of the test
product with 240 m of water only. The sane |ots of
the test and reference products used in the study under
fasting conditions should be used in the food study.
No ot her food should be allowed for at |east 4 hours
post-dose. Water may be allowed after the first hour.
Subj ects shoul d be served schedul ed standardi zed neal s
t hroughout the st udy.

Statistical Analysis: In general, a conparable food
effect will be assuned provided the AUC ., AUC,., and
C.x Mean values for the test product differ no nore

than 20%fromthe respective nmean val ues obtai ned for
the reference product in this study.

Retention of Sanples: The |aboratory conducting the
bi oequi val ence tests should retain an appropriately
identified reserve sanple of the test product and the
reference standard used to performthe in vivo

bi oequi val ence study for approval of the application.
Each reserve sanpl e shoul d consi st of at |east 200
dosage units. For nore information please refer to CFR
21, 320. 32.

I11. I'N VITRO TESTI NG REQUI REMENTS

A

Di ssol ution Testing

Conduct dissolution testing on 12 dosage units of the
test product versus 12 units of the reference product.
The bi ostudy | ots shoul d be used for those product
strengths tested in vivo. Because no official USP

di ssolution nethod is currently available for Buspirone
Hydrochl oride tablets, the FDA dissol ution net hod
should be followed. The follow ng nethod and

tol erances are currently recomrended for this product:

Appar at us: USP XXI'| apparatus Il (Paddl e)
RPM 50 RPM

Medi um 0.0IN HA at 37 °C

Vol une: 500 niL

Sanpl i ng Ti nes: 10, 20, 30 and 45 mnutes

Tol erance (Q: NLT 80%in 30 mnutes

Anal yti cal : As per USP XXI'I, if available, or



ot her val i dat ed net hod

The percent of |abel claimdissolved at each specified
testing interval should be reported for each individua
dosage unit. The nean percent dissolved, the range
(hi ghest, |owest) of dissolution, and the coefficient
of variation (relative standard devi ati on) shoul d be
report ed.

Content Uniformty Test

Content uniformty testing on the test product lots
shoul d be performed as described in USP XX |

VWAl VER REQUI REMENTS

Vi ver of in vivo bioequival ence study requirenments for the
5 ng tablet of the generic product may be granted per 21 CFR
320.22(d)(2) provided both of the follow ng conditions are

met :

A The 5 ng tablet is proportionally simlar in both
active and inactive ingredients to the 10 ng
tabl et that has denonstrated bi oequi val ence to the
listed reference (10 ng) product in vivo.

B. The 5 ng strength of the generic product neets the
specified dissolution testing requirenent.
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